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Abstract 

Background: The aim of this paper is to ascertain if the subjective perception of the economic situation of a 
household is associated with the prevalence of disability in old age, net of education level. Subjective economic 
perception is less non-response biased. Knowing if the self-perceived economic situation is related to disability over 
and above education level has important implications both for understanding the mechanisms that lead to disability 
and for selecting policies to reduce it. 

Methods: This is a transversal study based on the pilot of the ELES survey, which is a representative survey of 
non-institutionalised Spaniards aged 50 and over. Only individuals whose job income levels were fixed before 
becoming disabled were selected to avoid the main source of reverse causality. Disability was defined as having 
difficulty in carrying out any of 12 activities of daily living. Education level, difficulty in making ends meet, 
self-perceived relative economic position of the household, age, gender, psychological disposition, and alcohol 
and tobacco consumption were introduced as independent variables in binary logistic models. 

Results: The working sample is made up of 704 individuals of aged 60 and over. The subjective household 
economic situation, measured in two different ways, is strongly and consistently related with the prevalence of 
disability net of age, gender, education level and psychological disposition. After adjusting for age and gender, 
education level is no longer associated with disability. However, having economic difficulties has the same effect 
on disability prevalence as being 10 years older, or being a woman instead of a man. 

Conclusions: As the economic situation of the elderly is much easier to improve than their formal education, 
our findings support feasible interventions which could lead to a reduction in the prevalence of disability. 
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Background 

Disability is a growing concern in societies all over the 
world which are getting older. Socioeconomic status has 
been found to be one of the most important determinants 
of disability among the general population [1-3] and the 
elderly [4-11]. Socioeconomic status is usually measured 
through education, occupation and income [12]. Educa- 
tion conditions occupation and therefore income during 
working life and afterwards. It could be argued that the 
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effect of income on disability is due in fact to its associ- 
ation with education, which renders advantages in terms 
of knowledge, perceived control and social support [1,2]. 
However, it could also be argued that disposable income 
during adulthood and old age may have an effect inde- 
pendent of that of education level because it facilitates 
the purchase of preventive resources and care for already 
established diseases [3]. Proving one hypothesis or the 
other has important implications both for understanding 
the mechanisms that lead to disability and for supporting, 
or not, policies that transfer money from the richest to the 
poorest as a means of reducing the disability burden. 
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Of the three factors mentioned above, education, occu- 
pation and income, income is the most difficult to measure 
accurately. It is well-known that interviewees are not com- 
fortable answering questions on the subject [12], especially 
when they have high incomes [13,14]. Missing data in- 
crease the chance of selection bias and hinder the inter- 
pretation of results. In addition, present income may be 
an inaccurate measure of the total financial resources 
available to an elderly person [14]. Alternatively, subjective 
economic position questions are less intrusive for respon- 
dents, who are less reluctant to answer them across the in- 
come spectrum, and can be a better measure of the total 
wealth of the household. Different alternatives have been 
employed in surveys: the possibility of having savings, finan- 
cial hardship, difficulties in covering certain expenses, diffi- 
culties in making ends meet or financial satisfaction [15]. 

Another major problem when studying the effect of 
economic variables on disability is reverse causality. The 
main source of reverse causality in this context is that 
disabled people may have experienced a reduction in their 
income because of their disability. Additionally, it could 
be argued that disability worsens the psychological dispos- 
ition towards life, which in turn leads to a less positive as- 
sessment of ones economic circumstances. Transversal 
studies on this topic do not deal specifically with reverse 
causality [2,6,14,16-18]. 

The aim of this paper is to ascertain if the subjective 
perception of the economic situation of the household is 
associated with the prevalence of disability in old age net 
of education level. Our hypothesis is that there will be a 
statistically significant association with the subjective eco- 
nomic level after adjusting for education. 

Methods 

This is a transversal descriptive study based on the Ageing 
in Spain Longitudinal Study (ELES), Pilot Survey (the data- 
base is freely accessible at www.proyectoeles.es). Details 
of the study have been published elsewhere in Spanish 
[19,20]. Briefly, this was a survey on non-institutionalized 
people living in Spain aged 50 over. The sample design was 
polyetapic, with stratification by autonomous community 
(regions) and size of the city/town of residence of the first 
stage sampling units (census tracts). Stratification was pro- 
portional to the population aged 50 and over living in the 
strata, although the Basque Country was oversampled. 
Census tracts were selected randomly with sampling prob- 
abilities proportional to their 50 and over population. Sec- 
ond sampling units (households) and informant sampling 
units (one individual per household) were selected ran- 
domly until a proportional representation of strata by gen- 
der and decennial age groups was achieved. The sample 
frame was the commercial household telephone directory, 
which is commonly used by market research companies in 
Spain, where census tract is included. The coverage of land 



telephone lines in Spain between 2004 and 2011 was higher 
than 92% of households where any resident was aged 50 or 
over [Spanish National Statistics Institute: personal com- 
munication based on the data of the survey on equipment 
and usage of ICTs in households (Encuesta sobre equipa- 
miento y uso de TIC en los hogares)]. 

Retrieval of information was arranged sequentially by 
a computer assisted telephone interview (CATI), nurse 
visit, computer assisted personal interview (CAPI) and 
self-administered questionnaire. 1,747 individuals took part 
in the CATI and 1,400 in the CAPI. Practically all variables 
for this paper were retrieved by CAPI. The fieldwork was 
carried out in 2011. The study was approved by the Ethics 
Subcommittee of the Spanish National Research Council. 
Informed consent was obtained from all participants. 

Sample for this paper 

Our initial intention was to include all individuals who 
were aged 50 and over, but the inclusion criteria ren- 
dered no disability cases before 60 years of age, so being 
less than 60 years old was an exclusion criterion. Indi- 
viduals whose disability began before being 50 were ex- 
cluded because we were interested in disability starting 
in old age. Interviews answered by a proxy were also ex- 
cluded because of the subjective nature of the majority 
of the principal variables. 

In order to minimize the main source of reverse caus- 
ality, where the development of disability can produce a 
reduction in job income and therefore in the self- 
perceived economic level, only individuals whose job in- 
come levels (including those generated by self-employment) 
were fixed before becoming disabled were selected: first, re- 
tired workers, excluding those whose disability began before 
they started to receive their retirement pension; second, in- 
dividuals who were not retired but who were not working 
at the time the survey was conducted, excluding those 
whose disability began before they stopped working; and 
third, individuals who had never worked. 

Statistical analysis 

A binary logistic regression was used. The outcome vari- 
able was being disabled. We included all those people 
who answered "I have difficulty" always or sometimes due 
to a physical or health issue in performing at least one ac- 
tivity of daily living (ADL), either basic (BADLs: getting 
dressed, including putting on socks and shoes; walking 
across a room; bathing or showering; eating, including 
cutting up food; getting out of bed; using the toilet, in- 
cluding standing up and sitting down) or instrumental 
(IADLs: preparing a hot meal; shopping; making tele- 
phone calls; taking medication; doing the housework or 
gardening; managing money -such as paying bills and 
keeping track of expenses). If a disability was found to be 
present, it was asked at which age the disability had 
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appeared. This battery was taken from the English Longi- 
tudinal Study on Aging (ELSA) [21]. 

The principal independent variables were: first, educa- 
tion, which had four categories: less than primary school, 
primary school completed, secondary school completed, 
and university degree; second, difficulty in making ends 
meet, which initially had five categories but which were 
eventually collapsed to three: with a lot of difficulty and 
with difficulty, with just enough resources, with ease and 
with plenty of ease; and third, the self-perceived relative 
economic situation of the household, which initially was 
a quantitative variable with range 0-10, however linear- 
ity analyses showed a step in the coefficients at the 5-6 
score, so the variable was transformed to a dichotomous 
one (0 to 5 points and 6 to 10 points). The adjustment 
of the model after this transformation was improved. 

The covariates were: gender and age (in years). In order 
to assess psychological disposition as a confounder and a 
possible source of reverse causality, we used the question 
"How often do you think that benefits make amends for 
the adversities of living?" There were five initial response 
categories: hardly ever, few times, sometimes, quite a lot 
of times, almost always [22] . To reduce the number of var- 
iables in the multivariable models, the first three categor- 
ies and the last two were collapsed, producing the final 
categorization of bad and good disposition. As mediators 
between socioeconomic variables and disability, two risk 
behaviours were used. The first was weekly alcohol con- 
sumption, which had three categories: below 280 g in men 
and 170 g in women, above these quantities, and former 
drinkers (people who used to drink alcohol but had given 
up in the last 12 months). The second was smoking, which 
had three categories: never smoker, former smoker, current 
smoker. 

Analysis strategy used: Bivariate analyses were carried 
out between outcome and predictors, among subjective 
economic variables and between subjective economic vari- 
ables and education. Two sets of logistic models were built: 
one for the variable "difficulty in making ends meet" and 
another for "self-perceived relative economic position of 
the household". In each set, first, each independent variable 
was tested alone. Secondly, gender and age were added to 
the model. Thirdly, all independent variables, except psy- 
chological disposition, were introduced at the same time. 
At this stage, an interaction term between age and subject- 
ive economic situation variables was added. Fourthly, 
a reduced model was obtained, where non-significant 
(p > 0.05) variables (those whose elimination did not 
change the coefficients of the other variables in more 
than 10% and did not increase their standard errors) were 
taken away [23]. Fifthly, the variable of disposition was in- 
corporated into the multivariable models to ascertain con- 
founding and reverse causality issues. Lastly, alcohol and 
tobacco consumption variables were added. Requirements 



for logistic models were checked and complex sample de- 
sign features were accounted for. Analyses were carried 
out with the statistical package Stata 12.1 [24]. 

Results 

Participation 

This is shown in Figure 1. Only 4.7% of those eligible have 
missing values, so they can be dropped from the analyses 
without biasing the results. Nevertheless, the eligibility 
status could not be ascertained in 18.3% of the survey par- 
ticipants, including 264 subjects who did not take part in 
the CAPI questionnaire, where most of the variables for 
this paper were included. 

Characteristics of the final 697 participants are shown 
in Table 1. The mean age is 72 years of age and 130 indi- 
viduals are aged 80 or over; 56% are women. Almost half 
have attended less than primary school. 17.6% have diffi- 
culties making ends meet. More than half score their 
household economic situation above six. 

Bivariate analyses 

As shown in Table 1, those with difficulties in carrying out 
daily life activities are older and more frequently women 
and have a lower education level and more difficulties in 
making ends meet. They score the economic situation of 
their household above six less frequently. 



CAPI (n=l,747) 
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NoCAPI(n=264) 



Missing job situation 
variables (n=42) 



Unknown age of 
disablement (n=13) 



Less than 60 years old 
(n=569) 



Workers (n=72) 



Disabled before 
retirement (n=24) 



Disabled before 
stopping working 
(n=9) 



Disabled before being 
50 years old (n=9) 



Interview answered 
by a proxy (n=13) 



Elegible (n=732) 



Economic level questions 
not answered (n=22) 



Disposition and risk 
behaviours questions 
not answered (n=13) 



Participants in 
analyses (n= 697) 



Disabled (n= 75) 



Figure 1 Study participation flow. CAPI: Computer Assisted 
Personal Interview. 



Table 1 Characteristics of the sample and bivariate analyses of disability and predictors and subjective economic variables 





Total 


Non-disabled 


Disabled 


P 




Make ends meet.. 




P 


Dwelling 


score 




(n = 697) 


(n = 622) 


(n = 75) 




With difficulty 
(n = 109) 


Only slightly 

(n = 282) 


Easily (n = 306) 




0-5 (n = 288) 6-10 (n = 


Mean age 95% 
confidence interval 


71. 9 (71. 1-/2.6) 


71 i i~ir\r 71 n\ 

71.3 (70.6-72.0) 


76.3 (74.3-/8.4) 


<0.001 














% of women 


55.9 


53.2 


77.1 


<0.001 














% with less than 
primary school 


46.5 


44.1 


65.1 


0.002 


64.5 


52.2 


34.0 


<0.001 


56.8 


38.9 


% who have finished 
primary school 


22.2 


22.5 


19.7 




21.7 


25.5 


19.5 




23.9 


21.0 


% who have finished 
secondary school 


12.2 


12.6 


8.5 




7.5 


8.0 


17.8 




8.9 


14.5 


% with a university 
degree 


19.1 


20.7 


6.7 




6.3 


14.3 


28.7 




10.4 


25.6 


% who makes ends 
meet. . .easily 


43.3 


45.8 


22.9 


<0.001 














Only slightly 


39.1 


38.7 


42.6 
















With difficulty 


17.6 


15.5 


34.4 
















% who score their 
household 6 to 10 


57.7 


61.0 


31.5 


<0.001 


18.8 


52.1 


78.5 


<0.001 






% with bad psychological 
disposition 


31.7 


29.2 


51.7 


<0.001 














% of never smokers 


60.1 


59.2 


74.4 


0.039 














Former smokers 


28.9 


29.7 


22.4 
















Current smokers 


10.3 


11.2 


3.2 
















% of drinkers below 
risk levels 


84.2 


85.9 


70.6 


<0.001 














Drinkers above risk levels 


6.9 


7.1 


5.3 
















Former drinkers 


8.9 


7.0 


24.0 

















ns for unweighted sample, percentages for weighted sample. 
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Education and subjective economic situation are associ- 
ated in the expected way (Table 1): the higher the education 
level, the better the economic situation. Both subjective 
economic variables are also related in the expected direc- 
tion (Table 1): 78.5% of those who make ends meet easily 
score their household economic situation above six, com- 
pared to 18.8% of those who experience difficulty. 

Smoking is associated with disability, but not in the 
expected direction: those who are non-disabled are more 
frequently smokers and less frequently never smokers 
compared to those who are disabled. Former drinkers are 
much more prevalent among disabled individuals and 
drinkers below risk levels are more common among those 
who are non-disabled. 

Bivariate logistic regressions confirm the results (first 
columns of Tables 2 and 3): there is a gradient in the as- 
sociation of disability with different levels of difficulty in 
making ends meet. Making ends meet with difficulty multi- 
plies by 4.44 (confidence interval at the 95% level -CI 
95%- 2.24-8.83) the odds of being disabled, a greater odds 
ratio than that of being a woman (odds ratio = 2.96 -CI 
95% 1.69-5.17). The odds ratio for scoring the economic 
level of the household below six is of the same magnitude 
(3.40 -CI 95% 2.11-5.49). There is a clear protective gradi- 
ent in the odds ratios of the different education levels: 0.59 
(CI 95% 0.32-1.11) for primary school, 0.46 (CI 95% 0.19- 
1.09) for secondary school and 0.22 (0.09-0.56) for univer- 
sity degree, where the category "less than primary school" 
is given the reference value of one. 

Multivariate analyses 

a) Models for difficulty in making ends meet 

Results are shown in Table 2. In the model adjusted for 
age and gender, the odds ratios of level of studies are closer 
to one compared to the bivariate model and they lose sig- 
nificance (0.80 -CI 95% 0.40-1.59- for primary school, 
0.69 -CI 95% 0.29-1.65- for secondary school and 0.35 - 
CI 95% 0.13-0.93- for university degree; p = 0.217). Those 
of economic difficulties are reduced but keep their signifi- 
cance. In the multivariable model, level of studies remains, 
although it is not significant, because of its confounding 
effect. Having difficulties making ends meet multiplies 
the odds of being disabled by 3.45 (CI 95% 1.68-7.08) 
compared to those without difficulties, still a greater 
value than that of being a woman compared to a man 
(2.47 CI 95% 1.33-4.58). Making ends meet only slightly 
multiplies the odds of being disabled by 1.68 (CI 95% 
0.81-3.46). The interaction between age and difficulty in 
making ends meet is non-significant (p = 0.589). Further 
adjustment for psychological disposition reduces the odds 
ratios even more but the variable remains statistically sig- 
nificant (p = 0.013). Adding smoking and drinking vari- 
ables does not modify the associations notably (having 
difficulties 3.20 -CI 95% 1.46-7.03-; making ends meet 



only slightly 1.57 -CI 95% 0.74-3.31). In the adjusted 
models, the direction of the bivariate association of former 
smoking with disability is reversed, while that of current 
smoking is reduced. The marginal statistical significance 
of the bivariate analysis is lost. The relationship of alcohol 
consumption and disability remains significant after ad- 
justment: the odds ratio for former drinkers is increased 
and that for current drinkers changes direction. 

The coefficients of the multivariate model adjusted for 
disposition and risk behaviours allow us to calculate the 
probability of being disabled for individuals with differ- 
ent attributes. Probabilities are presented for individuals 
with less than primary studies, with a good psychological 
disposition, who do not smoke and drink below risk levels, 
with varying combinations of age, gender and economic 
perceptions. They are between two and three times higher 
among those experiencing difficulties in making ends 
meet compared to those without difficulties, depending 
on gender and age (Figure 2a). 75 and 85 year old men 
have almost the same probabilities as women who are ten 
years younger. From a different perspective, the probabil- 
ity of being disabled for a man with difficulties in making 
ends meet at all ages is similar to that of a woman of the 
same age or a man ten years older without economic diffi- 
culties. At ages 75 and 85, a woman without economic dif- 
ficulties has a similar probability of being disabled to that 
of a woman ten years younger with economic difficulties. 

b) Models for self-perceived economic situation of 
the household 

Results are shown in Table 3. In the model adjusted for 
age and gender the association of the subjective economic 
situation of the household with disability is slightly in- 
creased (3.40 -CI 95% 2.11-5.49 vs 3.60 -CI 95% 2.18- 
5.93). This is the final reduced model, because education 
has no confounding effect and thus may be removed. 
Again the odds ratio of the economic situation of the 
household is greater than that of being a woman (com- 
pared to being a man: 2.96, CI 95% 1.69-5.17). The inter- 
action between age and self-perceived economic situation 
is non-significant (p = 0.299). Adjusting this model for 
psychological disposition reduces the association of the 
economic situation, but the variable remains statistically 
significant (p < 0.001). Further adjustment for health risk 
behaviours does not modify the odds ratio (3.30 -CI 95% 
1.92-5.68). 

In probability terms (Figure 2b), a 65 year-old woman 
scoring her household below six has a four times higher 
probability of being disabled compared to a woman of 
the same age scoring above six. The probabilities are tri- 
pled for 75 or 85 year-old men and doubled for 75 or 
85 year-old women and 65 year-old men. At all ages, a 
man who scores his household low has a similar prob- 
ability of being disabled to a woman of his same age or a 



Table 2 Bivariate and multivariate analyses of disability and making ends meet 



Some difficulty in ADLs Bivariate models Models adjusted for age Multivariate model Multivariable model Multivariable model adjusted for 

and gender adjusted for disposition disposition, smoking and drinking 





OR 


CI 95% 


P 


OR 


CI 95% 


P 


OR 


CI 95% 


P 


OR 


CI 95% 


<0.001 


OR 


CI 95% 


<0.001 


For each additional year of age 


1.10 


(1.06-1.14) 


<0.001 








1.10 


(1.05-1.14) 


<0.001 


1.10 


(1.05-1.15) 


<0.001 


1.10 


(1.05-1.15) 


<0.001 


Women (ref. men) 


2.96 


(1.69-5.17) 


<0.001 








2.47 


(1.33-4.58) 


0.004 


2.34 


(1.26-4.36) 


0.007 


2.86 


(1.32-6.19) 


0.008 


Primary school (ref. less than primary) 


0.59 


(0.32-1.11) 


0.011 


0.80 


(0.40-1.59) 


0.217 


0.88 


(0.43-1.79) 


0.521 


0.84 


(0.41-1.72) 


0.520 


0.92 


(0.46-1.84) 


0.767 


Secondary school (ref. less than primary) 


0.46 


(0.19-1.09) 




0.69 


(0.29-1.65) 




0.90 


(0.37-2.17) 




0.87 


(0.35-2.14) 




0.99 


(0.37-2.64) 




University (ref. less than primary) 


0.22 


(0.09-0.56) 




0.35 


(0.13-0.93) 




0.48 


(0.18-1.29) 




0.49 


(0.19-1.27) 




0.61 


(0.23-1.63) 




Make ends meet only slightly (ref. easily) 


2.20 


(1.10-4.42) 


<0.001 


1.79 


(0.86-3.72) 


0.001 


1.68 


(0.81-3.46) 


0.003 


1.49 


(0.72-3.10) 


0.013 


1.57 


(0.74-3.31) 


0.010 


Make ends meet with difficulty (ref. easily) 


4.44 


(2.24-8.83) 




3.90 


(1.87-8.12) 




3.45 


(1.68-7.08) 




3.02 


(1.41-6.48) 




3.20 


(1.46-7.03) 




Bad psychological disposition (ref. good) 


2.60 


(1.54-4.49) 


<0.001 














2.22 


(1.21-4.09) 


0.011 


2.42 


(1.27-4.62) 


0.008 


Former smokers (ref. never smokers) 


0.60 


(0.32-1.13) 


0.051 




















1.40 


(0.59-3.31) 


0.246 


Current smokers (ref. never smokers) 


0.23 


(0.05-0.97) 






















0.43 


(0.10-1.79) 




Drinkers above risk levels (ref. below) 


0.91 


(0.28-2.91) 


<0.001 




















1.90 


(0.59-3.31) 


<0.001 


Former drinkers (ref. below risk levels) 


4.18 


(2.18-7.99) 






















4.63 


(2.16-9.92) 




Model p value 












<0.001 






<0.001 






<0.001 






<0.001 


Hosmer & Lemeshow p value 


















0.598 






0.112 






0.348 



n = 697. CI: Confidence interval. ADL: Activities of daily living. Ref: Reference category. 



Table 3 Bivariate and multivariate analyses of disability and self-perceived economic situation of the household 



Some difficulty in ADLs Bivariate models Model adjusted for Full multivariable model Reduced multivariable model Reduced multivariable model 

age and gender adjusted for disposition adjusted for disposition, 

smoking and drinking 





OR 


CI 95% 


P 


OR 


CI 95% 


P 


OR 


CI 95% 


P 


OR 


CI 95% 


P 


OR 


CI 95% 


P 


For each additional year of age 


1.10 


(1.06-1.14) 


<0.001 








1.10 


(1.06-1.15) 


<0.001 


1.10 


(1.06-1.15) 


<0.001 


1.10 


(1.06-1.15) 


<0.001 


Women (ref. men) 


2.96 


(1.69-5.17) 


<0.001 








2.87 


(1.56-5.31) 


0.001 


2.85 


(1.58-5.16) 


0.001 


3.32 


(1.51-7.28) 


0.001 


Primary school (ref. less than primary) 


0.59 


(0.32-1.11) 


0.011 


0.80 


(0.40-1.59) 


0.217 


0.83 


(0.40-1.69) 


0.462 














Secondary school (ref. less than primary) 


0.46 


(0.19-1.09) 




0.69 


(0.29-1.65) 




0.89 


(0.37-2.17) 
















University (ref. less than primary) 


0.22 


(0.09-0.56) 




0.35 


(0.13-0.93) 




0.47 


(0.18-1.23) 
















Household economic situation score below 6 
(ref. equals or above 6) 


3.40 


(2.11-5.49) 


<0.001 


3.60 


(2.18-5.93) 


<0.001 


3.37 


(2.04-5.56) 


<0.001 


3.25 


(1.93-5.47) 


<0.001 


3.30 


(1.92-5.68) 


<0.001 


Bad disposition (ref. good) 


2.60 


(1.54-4.49) 


<0.001 














2.13 


(1.15-3.95) 


0.017 


2.38 


(1.24-4.56) 


0.009 


Former smokers (ref. never smokers) 


0.60 


(0.32-1.13) 


0.051 




















1.33 


(0.56-3.12) 


0.233 


Current smokers (ref. never smokers) 


0.23 


(0.05-0.97) 






















0.40 


(0.09-1.82) 




Drinkers above risk levels (ref. below) 


0.91 


(0.28-2.91) 


<0.001 




















2.23 


(0.65-7.66) 


<0.001 


Former drinkers (ref. below risk levels) 


4.18 


(2.18-7.99) 






















4.80 


(2.17-10.63) 




Model p value 












<0.001 






<0.001 






<0.001 






<0.001 


Hosmer & Lemeshow p value 


















0.510 






0.405 






0.308 



n = 697. CI: Confidence interval. ADL: Activities of daily living. Ref: Reference category. 
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Make ends meet Make ends meet Make ends meet 
with difficulty only just enough easily 




-85 years old women 
-85 years old men 

75 years old women 
-75 years old men 
65 years old women 
65 years old men 



0-5 points 6-10 points 

Figure 2 Probability of disability predicted by the multivariate models adjusted for psychological disposition and health risk behaviours. 2a. 

For different levels of difficulty in making ends meet. 2b. For different self-perceived household economic scores. 



man ten years older who scores her/his household high. 
At 75 and 85 years of age, a woman who scores her 
household high has a probability of being disabled simi- 
lar to that of a woman ten years younger who scores her 
household low. 

Discussion 

In the Spanish population over 60 years of age, the subject- 
ive household economic situation measured in two different 
ways is strongly and consistently related with the prevalence 
of disability net of age, gender and education level. After 
adjusting for gender and age, education level is no longer 
associated with disability. The predicted probabilities calcu- 
lated by the models are dramatic: having economic difficul- 
ties has the same effect on disability prevalence as being 
10 years older or being a woman instead of a man. 

We confirm our hypothesis that the self-perceived eco- 
nomic situation of the household is associated with preva- 
lent disability over and above the education level of the 
individual. A similar result has been found for prevalence 



of limitations in basic activities of daily living (BADL) 
among the elderly in Hong Kong [17] and instrumental 
activities of daily living (IADL) among the adult popu- 
lation in the United States [2]. An association of a simi- 
lar variable with incident disability for BADL and IADL 
has been reported among the elderly in Shanghai [11]. 
Nevertheless, this association was not found with BADL 
disability incidence among the elderly in China [10]. An as- 
sociation of financial satisfaction with bad self-rated health, 
depressive symptoms and mortality was also found among 
the Taiwanese elderly [15]. Moreover, it has been shown 
that financial strain predicts better than income the preva- 
lence and incidence of elderly disability for BADLs [18] 
and elderly women's mortality [25] . 

The improvement in prediction provided by the sub- 
jective economic perception of income compared to that 
based on income alone could be due to the following. 
First, it captures unobserved dimensions of current eco- 
nomic position that are missed when measuring income, 
for example, disposable income. Second, it encompasses 
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psychological factors related to how the individual is man- 
aging his/her economic situation. Third, difficulties in man- 
aging financially could be due to low morale and cognitive 
impairment [18]. Fourth, individuals with a more positive 
psychological disposition will score their economic position 
and health higher [26], whereby psychological disposition 
would be a confounder. Fifth, psychological attitude may 
act as an intermediary construct in the path that leads from 
bad economic situation to disability [27]. Finally, it could 
even be a source of reverse causality, whereby disability 
worsens psychological attitude, which in turn leads to a 
worse evaluation of the personal economic situation. 

Either of the first two mechanisms would justify our 
finding that some individuals with high incomes perceive 
their economic circumstances as not good. This is related 
to a lack of a common reference for all interviewees, but 
also, as explained by Mau [28], to the fact that the percep- 
tion of the country's overall economic circumstances may 
also influence individual economic assessment. The third 
explanation could be invoked by our variable of making 
ends meet, but not the relative position of the household 
variable. To discard the fourth, fifth and sixth explanations, 
we have adjusted our multivariable models by a variable 
measuring will to live, a positive aspect of psychological 
attitude [29]. After this adjustment, the association of 
the subjective economic variables with disability is re- 
duced, but it does not disappear. Therefore it cannot be 
entirely explained by confounding or intermediary effects. 
These results do not support reverse causality based on 
psychological pathways as an alternative explanation, 
either. In fact, the change in coefficients is modest. This 
can be understood in terms of the reported findings that 
optimism, another positive aspect of psychological attitude, 
is minimally related to socioeconomic status [27], and that 
disposition is less associated with subjective health than 
objective measures of health [30]. 

Apart from their intrinsic advantages, subjective eco- 
nomic variables are not exposed to selection bias because 
of missing values, unlike income. In our study, of the total 
unweighted sample, 92 individuals (13%) did not declare 
their household income. This proportion is larger among 
those living in households in better economic circum- 
stances, especially when this is ascertained through diffi- 
culty in making ends meet (data not shown). Others have 
found also that those better off tend to underreport their 
income [13]. In much previous research, details on miss- 
ing data on income are absent [2-4], which makes it diffi- 
cult to judge the existence of bias. 

We have not found evidence of a differential association 
of subjective economic variables with disability at different 
ages, as others have [18]. These associations are not 
explained by two health risk behaviours. Notably, the 
introduction in the model of smoking and drinking vari- 
ables reduces the association with education level, which 



therefore appears more related to these risk variables 
than income. Adjustment for sociodemographic variables 
changes the unexpected association of former smoking 
and excess drinking with less disability, which is a proof of 
age and gender confounding: drinking and smoking, in- 
cluding former smoking, is more frequent among younger 
old men, who have less disability. However, adjustment re- 
duces the unexpected association of current smoking with 
less disability only partially. Reverse causality may be play- 
ing a role: those with no disease and therefore no disability 
keep on smoking. Reverse causation has been described 
for ex-smokers [31], but we have not found any reference 
to reverse causality in current smokers in relation to 
elderly disability. In any case, results for smoking are 
not statistically significant. 

In our hypothesis, it was not anticipated that educa- 
tion level would lose its association after adjusting for 
age and gender. In previous research, the association of 
education with health variables is usually reduced after 
adjusting for income, but not for sociodemographic vari- 
ables [1,2,6,7,9,14,16,32,33]. We have found one study 
where education was not associated with disability for 
BADL prevalence among the elderly in Hong Kong [17] 
and another one where it lost its association with disability 
for BADL incidence (but not for IADL) among the elderly 
in China after adjusting for age and gender [8]. Our inter- 
pretation is that education level is so associated with age 
and gender among the elderly populations in Spain and 
China that it is impossible to disentangle their particular 
effects. For example, in the 60 to 69 year olds of our sam- 
ple, 34.3% have attended less than primary school and 
21% university, compared to 60.8% and 14.6% respectively 
of those aged 80 and over. Among women, 53.9% have 
attended less than primary school and 13% university, 
compared to 37.1% and 25.9% of men, respectively. This is 
the result of historical developments in access to school- 
ing of the population. 

Our strengths are as follows. First, we have worked with 
a sample designed to be representative of the elderly 
population in Spain. Second, there was a very high re- 
sponse in all variables among those eligible. Third, reverse 
causality was reduced through the selection of individuals 
whose incomes were fixed before they developed disabil- 
ities. Nevertheless, limitations in sample size have pre- 
cluded us from excluding individuals who developed their 
disability very early after retirement, and who were prob- 
ably receiving lower pensions because of lower earnings 
due to bad health during their working life. In addition, 
we have not been able to exclude those who have experi- 
enced an increase in expenses, and therefore a reduction 
in disposable income, after disability appeared. 

There are some other limitations in our study. We could 
not establish eligibility for a large percentage of the ori- 
ginal sample, mainly because they did not take part in the 
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phase of the survey where most of the variables we were 
interested in were collected. Those not taking part were 
older and less educated [19]. This may have contributed 
to lessening the association of the economic situation 
and education with disability, ultimately making the latter 
non-significant. However, we would not expect selection 
bias to interfere with our principal hypothesis. Because of 
sample size limitations, we could not check the existence of 
the interaction between education and economic level that 
others have found [15,32], nor between socioeconomic vari- 
ables and gender. Also because of the reduced sample size, 
we have not been able to deal with the fact that some men 
may have reported limitations in some instrumental activ- 
ities (preparing a hot meal, shopping, housework) more 
due to a gender segregated distribution of activities than to 
health problems. For the same reason, we have had to 
expand our definition of disability to those who have 
difficulties "sometimes", who are less disabled. This would 
introduce some misclassification bias that would reduce, 
not increase, the chances of finding significant results. 
Mainly because of low response rates to other parts of the 
questionnaire, we have been able to adjust our models for 
some health risk behaviours only. Other variables (body 
mass index, diet) could have shown a different effect. 

Conclusions 

Our results suggest that the self-perceived economic situ- 
ation of the household is a better predictor of prevalent 
disability than the education level of the individual. As the 
economic circumstances of the elderly are much easier to 
improve than their formal education, this finding supports 
feasible interventions which could lead to a reduction in 
the prevalence of disability. These measures could take the 
form of increasing monetary support, at least for the hum- 
blest households, or reducing their expenses by means of 
free drug prescriptions or discounts in the prices of trans- 
port and utilities [25]. Before proposing them as effective 
public health policies, quantitative and qualitative studies 
exploring the mismatch between subjective and objective 
economic variables and intervention studies showing the 
effect of the proposed interventions on the development of 
and recovery from disability are warranted. 
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